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WAR DEPARTlKEBT, 

DIVISION OF 

I N T R 0 D U C T IO N , 
A careful examination of the meteorological data accumulated in this office during 

the past month; from both 'the regular and volunteer observerd, has rendered it necessary 
to consider facts referring to an unusual series of atmospheric phenomena. 

The month has been particularly marked in the occurrence of severe local storms, 
which have, in some cases, proved greatlg destructive to both life and property. 

The accompanying charts show an intimate relation existing between the barome- 
tric pressure, temperature, prevailing direction of winds arid moisture, in the several geo- 
graphic districts, and illustrate in a forcible manner that each of the elements above- 
named is an important but variable function of the weather, while a comparison with 
previous months and years would indicate that decided changes in atmospheric condi- 
tions depend more directly upon the supply of aqueous vapor. 

Generally, the weather has been favorable for agricultural pursuits. This is 
elspecially so on the Pacific coast, where the yield of wheat is reported to be greater 
than in previous years, althorigh there are sections in the northern portion of this region 
where excessive rains have been irijurious, and the low temperature prevented the 
maturing and ripening of the grain. 

It is now quite certain that the late frosts, which occurred in Virginia, North 
Carolina, Mississippi and Tennessee, will materially reduce the fruit crop in these regions, 
and that the drought in the Ohio valley, Tennessee and Arkansas, has caused an almost 
total failure of the Tobacco crop. There has been a deficiency of rain i n  the regions 
north and west of the Ohio valley, but the escess in previous months has produced ex- 
cellent crops, escept iu limited localities, .where drought or insects have completely 
destroyed vegetation. In some districts the agricultural interests have been improved 
by the occurrence of timely rains, while in others too much rain, or almost a total 
absence of it, has caused a total failure of' particular crops. 

B A R . 0  M E  T R IC! P R'E 8 S U R E  I 

The influence of the land upon atmospheric pressure has been unusually well 
marked. Upon chart No. 11, is represented the general distribution of this press- 
ure for the month. A comparison of the months of June and May shows that the area 
of mean low barometer hus moved slowly to the northeastftard, and that i t  now extends 



over the centre of the continent ; in the nieniltinie tlie barometric pressure has increased 
' in the southern and southeastern portions of the country which is now within the limits of 
the increased area of high baroinctcr extending over the Atlantic, between the twenty- 
fifth and fortieth degrees of lstitude. During the past three months there hns becn a 
gradual increase of pressiire in the region 1;ist-named, the direction of increase being 
westward froiii the Atlantic, while, during t.he same time. .there h!1s been hut lit& 
change in the Inem barometric readings of the centrd depression. Coinpared with 
July, 1873, there has been but little change, both years sliowiiig ail cscess of the memi 
pressure previously calculated. Ou the P:icific coast there 11:~s been no marked variation 
from the inoiithly mean, tile pressure being greatest ilt Portland, Oregon, and least a t  
San Diego, Cal., thus irrdicnt;iig that the mean pressure on this coast increases with the 
lqtitude, within the limits of the United States, while the reverse obtains on the Atlantic 
coast. Thc barometric raiiige is shown to be greatest in the northern districts near the 
forty-fifth parallel of latit.iide, and from this region southward it is gradually diminislied, 
filially becoming least in Floridit. 

Areas of high barometer.-Thcse meas are not traced on the charts, brit their gen- 
eral direction of progressioii hns been from the northwest to the southeast ; they have 

-,moved with less rapidit-v after reaching tlie Atlantic, becoming more extended in loiigi- 
f i ~ ,  conforming to tile general contour of' the coast, and in some cases estending. to 
th&'westivard, in the direction of' the Gulf coast. They have also been uniformly 
attended by fair weather, falling temperature and less relative humidity, and followed 
by rain, especitilly in the Atlantic and Gulf States, after the winds had shifted to easterly. 

No. I. The first area observed was central off the South Atlantic coast on the 4th, 
and gradually estendcd to the westwtird, app:ire,ntly following and displacing the depreu- 
sion which existed in the Gulf during the 2d, 3d and 4th. 

No. II.-.xas central iii Manitoba on t.he loth, passed thence almost due east t o  the 
Atlsntic'by the afternoon of the 12th ; after which the pressure i1icre:ised in the Atlan- 
.tic and Southern States, and on the 15th it was still traced in the southeastern portion 
of the country. 

' No. 111. Observed in the Missouri valley on the 35th, had passed from the Pacific 
coast southeastward to this position, aftcr which it extended over the southern portions 
of the country and disappeared on the 26th. 

No. IV.  During the 28th, 39th, 30th :Li:d 31st, this mea moved from the Northwest 
to the South Atlantic coast, succeeding the clcprcssiou which was attended by unusual 
ruiiis in the Eastern and Middle States. 

Arem qf Zoiir brrrometer.-Eleren arcas of atmospheric deprcsvion have been ob-- 
served, some of which originated and disnppeared within the liinits of the United States, 
while the greater nuiiibcr passed to the north of the h k e  regioii on a mcnu latitude 
greater than that of similar depressions in previous years. This fact, which was notice- 
trble in J ~ l y ,  1873, is now equrilly marked, as will rippear fisbin the following comparative 
statement : 

, 

July, 1871, No. of areas of Low Barometer, 15 ; memi latitude of same, 46" 
44" July, 1 8 2 ,  

July, 1873, 
* I  14 ;. l k  I 1  L L  

I' 47" . I 1  I 1  1 1  13; L L  

July, 1874, L L  IL & I  11; 11 47" ! 
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Froin the above it will also be observed that there has becii a gradual decrease in  
the number of defined areas of low biirometer, n fact which is also noticeable in compnr- 
ing records of Julie with 1874 arid 1873. 

The approsimate geographical positioii of thc centre of each depression at  each of 
the tri-daily report.~ during the t.ime the depression remained within or near the stations 
of observation, is given on Chart No. 1, and through these points have beeii traced the 
geueral course of the depression. 

No. I Was apparent in Manitobn 011 June 30tl1, arid moved rapidly toward the At- 
lantic coast during July 1st and 2d, following the general course of the great lakes aiid 
moving with less progressive velocity as it tipproached the coast. 

No. I1 Was atteiidcd by the unusiial rains near the Gulf coast during the 2d, 3d 
aird 4th, and is interestin4 from the fact that it is the first barometric depression of the 
season which orighited in the tropics, having a progressive inoveiiient to the west- 
ward. l'his storm has it partillel ill July of last year, but usually they are not observed 
within the limits of -the United States until the season is inore advanced. I ts  westerly 
course with a velocity of twelve miles per hour carried the center of the depression 
slowly toward the dry and sitlldy plains of Texas, where it disappeared and \.vas followed 
by the succeeding high barometer froni the Atlantic coast, which now moved to the 
westward and became ceiitrnl in the lower Missouri valley on the morning of July 6th. 
The szme cause which produced the shifting of the mean tracks of baronietric depressions 
in the temperate zone may be equally effective in changing the mean latitude of 
tropical storms. 

No. III. The approach of this depression from the estreme northwest was indicated 
by the reports froin that region on the 2d July, while No. 1 continued within the limits 
of the eastern station and No. 2 in an undeveloped condition in the Gulf. It passed 
from its initial position to the eastward as far as Lake Huroa without marked results, 
except that on the iiiorning of the 3d it had illmost lost its identity as n defined area of 
low barometer, the centre of depression hiiving increased thirty-five hundredth of an 
inch and the gradient diininished from 0.1 inch in eighty miles to 0.1 inch in two hun- 
dred miles. 0 1 1  the moriiing of the 4th, this depression had t.akeii the forin of a slightly 
eccentric ellipse, the transverse axis of which coincided mit.h the 44" of north latitude 
and was 400 miles in length. 

The area of high barometer which had previously extended over the districts on the 
Atlantic coast, aiid which by its so1itlierly wind had accumulated a supply of vapor in 
these districts, now moved to the south and westward, apparently drawing the depression 
toward the coast in the most direct line. In this, as in other storms, there has been a 
deviation to the south of thc direct coiirse as the depression approached the coast. 

Severe loctrl storins occurred in the southern half of this depression, while its centre 
was near the eastern portion of Lake Erie. The region of greatest severity being near 
the Atlantic coast and including New Jersey, Delaware, Maryland' and the eastern por- 
tions of Pennsylvania and Virginia. 

Nos. IV and V. No decided change occurred in the atmospheric condition within the 
.United States mt i l  the 7th, although there seems to have beeii some disturbance in the 
lower St. Lawrence valley which caused local storms in the northern porti'ons of New 
York. The general bnrouictric depression in the Northwest nom contracted as an area 

. 
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of low barometer, central in the western portioiis or Kaiisas, and moved slowly to tlie 
eastward during the succeecliiig t,wenty-four holm, coniplctely lost its cyclonic iip- 
pearnnce in the upper Mississippi valley. This was succccded by No. V, an estensive 
depression central in the uppcr Ohio valley, indicatiiig an uiistable conditioti of the tit- 
mosphere throughout the country east of the Mississippi river. After tlie barometric 
gradient had iiicre:ised, this storm passed to the northeast to the Lower Lakc reGioii., 
where it seems to have been retarded, the easterly movement of its centre hiring thirty- 
sis hours being less than 250 miles, while its iiiovemeals in latitiide were milch greater. 

No. VI. This disturbiuice mas iiidicat.ed by the nppearauce of an estended trough of 
buroiiietric depression on the afternoon of July 11. It had taken the form of a circular 
depression, central in the upper Ohio valley on the siicceeding morning, when a small 
central area coiild be distinct,ly traced. A general rain prevailed a t  this time in the 
districts of the Atlantic coast iind in the Lower Lake region, the course of the storin 
'being directly to thc east.. with a inean velocity of tweiity-five miles per hour, and a 
greatest baromet,ric. gradient of 0.1 inch in fifty miles. 

No. VII. Ohserved in the Nort.hwest on the morning of the 14th. while an area of 
decidedly high baroiiieter estended over that portion of the United 5t.ates south of 
the Lake region. These getlerid conditions coiitinued while this depression iiioved idniost 
directly east toward the lower St.. L:iwrence valley without produciiig any serious dis- 
turbance within the liiiiits of' t.tie United States. Generally i t  has been observed that 
the relative positions of tlie areas of high and low barometer niateri:ally affect the 
course 01' the latter, and that tl.ie foriiier seem to deflect the latter from their mean 
tracks. 

Nos. VI11 and IS. Were only partidly developed areas of low baroincter, central in 
tlie Northwest near the boulldary of the United States 011 the lSth and 22d. 'l'hey 
produced no disturbance, but caused a rise of teniperature in tlie Mississippi valley. 

From the Blst until the 25th, the Barometer continued low in tlie Western l'erri- 
tories with but slight chiinges of pressure within the States until the development of 
'storin marked No. S, which can bc traced to the west of the Rocky Mountains by n 
referelice to the baroiiietric reacliiigs takeii :It tho stations in the fiir West. This storin 
iiioved with. quite it uniform ve1ocit.y of about 40 miles per hour, producing heavy rains 
over a belt of country seven hundred niiles in width, extending from the upper Missis- 
sippi valley to the Atlaiitic coast. The iiiicliiiglit reports of July 26th shows thiit tlie 
depre5sion divided, lcaviilg a sindl elli1)tica.l iwea i n  tlie Ohio vidley to  the sout,liwest of 
Lake .Erie, -while tlie principal iircit wiis to the northci1.st of this position. Such a distri- 
bution of' pressure woiild necessarily give a continuous supply of warm moist air flowing 
from the southeast over Ohio and Peiil~splr~ttiiia, mhiic a siipply of cold currents flowing 
from the north and west in the rear of tlie inore ndvaiiced depression worild be forced 
over the samc region It waitlie sudden interference of these currents which produced 
the heavy rains whivli occurred in West.ern Pennsylvania on the night of the 26th. 011 
the morning of the 37th tile depressious h d  again unitcd, forming an extended but 
narrow trough nearly pnrallel to the coast, where southerly winds continued, while iii 
the Lower Lake reg-ioii and the St. lJawrence valley the winds had Litcked to north and 
west. This depression clid not pass directly to the Atlantic, h i t  ilppiirp1ifI.y esteiided over 
the entire country south of the Lake region niid contiiiucd until the 29th, when it was 
replaced by an equally esteiisire area of high bnroiiieter. 



KO. XI. The nftcrnoou report of the 39th froxi the Northwest iiidicated the approach 
of this depression, but ut no siicceediiig report could its center be mure than npproxi- 
nliLtely hcated; it passed to the north of the lakes, and was oiily attended by light local 
rains in the regions north of the Ohio valley 

Local Stormv.-These storins have been particalltrly iiiarkeci for their severity during 
the past month. Thcir occiirreiice seems to  depend upon the rclat.ive distribution of 
biirometric pressure considered in di1tioll to the topography of the countiy. The region 
of greatest. f’rcqueiicy hiis been in the vicinit.y of the Appa1;tchian chain, where the vapor 
from the OulT and the Atliilltic was forced over the ascending plnins bay the prevailiiig 
southerly nnd southwesterly winds. Those producing the greatest destru,*tion of life and 
property occurred on the 4th, 7t.11, 34th a id  Seth of the iiiontrh. 011 the nt’ternoon of 
July 4, the depression already referred t.0 as No 3, was central near the eastern portion 
of Lake Erie; at midnight. this depression was located near the ensterii boundary of New 
York, south of its previous position. The suclclen veering of tho winds in  the south and 
west quadrants of th i s  area was ntt.encled by violent storms during the :iftcrnooii and 
evening in .the 8t.st.es of Maryland, Virginia, Delaware, New Jersey i111d Peniisylvtliiia. 
From an examination of R large nuinberbf reports referring to these storms, it is shown 
that the regions of severity were limited in area, arid that the storms uiiifuriiily ap- 
proached from the northwest.. The storm of the 24th occurred at Eoi.ek:i., Nevada, and 
wiw very clestriictive ; but no official report has been received concerning it.. 

The remarks referring to the area of low barometer, iiiarked No. X, considered in 
connection with the peculiar arrangement of clouds at  Erie, Pennsylvaiiin. durinv the 
evening of the 26th, which was as follows:-“ Three distinct strata of cluiids : h s t ,  
black cumulo-stratus moving from the southwest ; Second, heavy cumulus well defined, 
moving from a little n0rt.h of west ; Third, cirro-cumulus rnoviiig froin the nort.h,” give 
the general atmospheric conditione which attended t.he unusually heavy rains occurring 
in western Pennsvlvania on that date. The oficial report from the Observer at Pitte- 
burgh, states that the total number of lives lost at  or near that cit,y is oiic hundred arid 
thirty-four, arid that property valued a t  five hunclred thouenud dollars was clclstrlJyed. 

L 

P R. EC!I P I  T A T  I O  N I 
In the coastnicbion of‘ Chilrt No. 3, which is a graphic.a.1 represeiitd.ion of the dist.ri- 

bution of rain in the ITnited States, the regiilar mid volunteer reports hilye been com- 
bined with those fiirriishecl by Professor Icingston, of’ the Toronto 0l.wiwtory. From 
the comparative taldes ncconipiinyiiig the chart, it will he observed that the districts 
showing an excegs over the norinal are near the co:ist, and thiit the regions of excess 
of rail; correspond with those in mliich the mean temperntiire has been below the normal. 
m’ithin t.he large areii reI:resent.itig less tliaii two iiicties of rsiii, there are finial1 districts 
where there hiis bcei? a total absence of it. Special droughts have prevailed, proving 
injurious to crops, in I<eiituclry, ArknnijiIs, Tesas, Missouri and K t ~ t i s ~ s .  

C/otrdy Uqs.--Tlie number of cloudy days rcporteil from the Signal Servi!.-e Stations 
sverage a s  follows: Sis oii the Gulf coast., eight on the South At.lnntic coast., seven on 
tlic bliddle Atlantic coast, t.welve on the Eilst At.lantic coast, three in the Lower Missis- 
sippi vidley, sis in the Ohio .valley, seven in the Upper Mississippi valley, four in the 
Lower Missouri valley, and sis i!i the Lake region. 

R a i q  Duys.-T!ie niimber of days oil which riiin fell are as follows: Eleven in the 
Gulf States, fiftcen i n  the South Atla.ntic Stdes, eleven in New England, eleven in the 


